Zinc-related metallothionein metabolism in bovine pulmonary artery endothelial cells.
Bovine pulmonary artery endothelial cells (BPAEC) were cultured in vitro under a variety of conditions to investigate how metallothionein (MT) might participate in zinc homeostasis. Experimental conditions included 10% serum to ensure that the in vitro environment would be a better reflection of the in vivo situation than with protein-free medium. MT was increased by acutely high zinc concentrations (100-200 micromol/L) in the extracellular environment. MT was relatively insensitive to moderate changes in zinc concentration (2-50 micromol/L), even after prolonged exposure for 7 to 12 days. BPAEC had reduced MT content when grown in medium containing serum that had been dialyzed to remove components with a molecular mass of less than 1,000, including zinc. Because the principal source of the major minerals in the experimental medium was not the serum, their concentrations in the final medium were not significantly influenced by serum dialysis. Restoring the zinc concentration in the medium containing the dialyzed serum did not restore MT content in BPAEC, suggesting that some small molecular weight molecule other than zinc established their basal MT content. This study did not identify these putative factors in serum, but hormones are likely candidates. Forty-eight-hour incubations of BPAEC with interleukin (IL-6) or dexamethasone increased cellular MT; however, 17beta-estradiol decreased MT, and IL-1 and adenosine 3',5'-cyclic phosphate (cAMP) had no discernible effect. We conclude that extracellular zinc concentrations have relatively little impact on the cellular concentrations of MT and zinc of BPAEC in vitro. Zinc homeostasis by BPAEC is not maintained by changing the MT concentration in response to changes in the extracellular zinc environment. (J. Nutr. Biochem. 10:00-00, 1999).